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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize wave front aberration at the 
time of reproducing data of a DVD and CD by a relatively simple 
composition by using a divergence degree of a part of transmitted light 
of that 1st divergence degree altering means as a 2nd divergence 
degree, which uses a divergence degree of the light emitted from a dual 
parallel-arranged semiconductor laser as a 1st divergence degree. 
SOLUTION: This optical pick-up device is provided with a dual parallel- 
arranged semiconductor laser 1 1 1 emitting light beams with 650 nm and 
750 nm wavelengths, a collimator lens 104 for collimating exit light from 
the dual parallel-arranged semiconductor laser 111, and a concave lens 
301 for diverging the light in the center part in the neighborhood of the 
optical axis emitted from the dual parallel-arranged semiconductor laser 
1 1 1. An object lens 107 focuses the light of a 650 nm center wavelength 
collimated through the collimator lens 104 on a DVD 109, and focuses 
the light of a 780 nm center wavelength diverged by the collimator lens 
104 and the concave lens 301 on a CD 108. 
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Sr^2(03t7 f -<x^±(c*3t^S*l%w->'Xi:, £<i 40 
x.fc:i b -T 5 36 tr -> ^ r y 7»^SL, 

£, 

cjtjBiR^ajc: <t •? mtL% b ztitcmtzm 2 rossa©* 50 



2000-306258 

2 

BMft&m^&b^ 

mzBMyt5M^&\c £.<Q$mz i^tcwmm 1^2 
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griEn y ^ - h w-v-xici 19 wjti &ntz.mmm 1 <o 

- h uvX&tffimEnatKEWf«HF-fc«t •J^^i: Six 
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«OER»m&H^SL^ «t 9 tbfcSWeSB l 2 
w £ £r #m i -f 4 * t e y 9 T y 7& So 

1 8 <m *-?tlfrlz.tdM<Dyt t°y?T y ^gg 0 
[»Mio] iffSf lM!2<D3tr^^^(i DV 

«f 6 5 0nmM7 8 0 nm^l/— ifJt"C*>-5 r t 
S:«H» £ Aft *5 1 9 cov vf n^Mc|B*feco3t t° y 20 

1] ^2 3t«a«K¥«»^-f , tt. 2 3t» 

[f»#3g 1 2 ] ffirlE 2 3t jR^K^^ U—if <7) 2 flflKco 
Bo 

1 3 ] ffi&m 1 7I/M 1 2 cov vf *b3&>icSS*£<D)t 30 
[00 0 1] 

Rxfyty-'-'fxfmmmmcmVs dvd (Digita 

1 Versatile Disc) RtJCr> (Compact Disc) 3gfL,< tt 
CD-R (Compact Disc-Recordable) COpj^^x— ^ 
l5®/S^^^A^^tCOfc*!)^. fitft6 5 0 40 
nmM7 8 0 n m<D 2 3MlWSPI--*Slft:|BtE±fc»fi!i 

[0 0 0 2] 

[tfefcco&frT] CDXHCD-R ©T, Tc 

Dj £V>? 0 ) c0 7mJ^±c7>^l^-^^|5Sti-4r 

^fAiLTIt «^ibCD^r^£<fSLT 
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(i, DVD Ajc CD^fA^r <DSJ&tt£fip7c: 

[000 3] CDWr-^StldllM 7 8 0 n mlWr& 
cD^gfta — if (Laser Diode : LD) t*fem£tlZ> 
*K DVDC/^A{C*5V^T^ CD<Dm7t£<D<SdMm 
ai:Mt^)/c^^ *6«6 5 Onm^LDM 
-T£o — CDco9B«aK»:»fe**«3|B|-T-a)5fc«), 
*t*fi6 5 0 nm<DLDX-&+frtem&.tmbtl-r. 

f id&g 6 5 0 n mSU 5 7 8 0 n m<0 2 ftjKJfc 
tr y 9 T y -7mm SrM ^ 4 r t fc * nS Q 
[0 0 0 4] 0411 S§^a5jr23tag5tt°^^T^^ 

[0 0 0 5] m4\^\^tzM?&<Dl&&2%m3t^y?T 

y^mmn. 6 5 0 nm^&aiwi^aif 3 
**w»L»ia-r-5»2«>)e*8[^=is/ no2t, * 

i«S6 5 0 nmCO>tS:Sifl$^ 8 0 nm 

£D3t&Stt£i!:6y'Y ^n>T yfyj/U? 1 0 3 i x % 
1 (7))t*»^^ 5/ h 1 .0 1 Rim 2 C05t*W^-^ y M 

5^!i^-huyXl04fc, 3t^V^^^LT^m 
*f^co3t*Sl^r^^^*i3:Si£^±tt^ 7-105 
5tCOftS^JC£CTBBQ» (Numerical Aperture: N 

a) &m^fz>&&mvmm *) io6t, ay^-hu 

VXl 0 4{c<t9Wr3tt $tbfc^L«S6 5 0 nmS 
t5 7 8 0 nm^JtS:*^^^^ J:t^3tS^4SEMh^ 
Xl 0 7 ir^e>«^*nrv^S 0 fi*S6 5 0 nm© 

7 8 0 n m^3t<^3taS-C*>S» 2 CO^t*^^.- y b 1 

[0006] ®i cojt^ffi^— ^Fioi ^e>ttiit*tt 

y?7*</l>* 1 0 3Sr^iSU ^JM— huyXl04 
fcSJfi-t'Sri:lc:J;9 3ptT3tlc:*3t*ixS 0 ^LT, fit 
*>_htf ^7— 1 0 5}ci»9DVDl 0 9lc*j-LTfiljfr 

I^^t^i^yXl 0 7^AltU StftuvXi 0 7 
{CliODVD 1 0 9±^H3t*tt, Stt^^X^o DVD 
1 0 9±-CK*t£*bfcK#t}fcte. DVD 1 0 9±<D1?M 
\fy b<D^m^^X(Dy s — *ir£A,X~&*), \ti%ft%<0 

m&&mz.tck*^xmv , micoytmm^y moi 

[000 7] IB2<03t«8r«^ hi 0 2 3&^W 

y $y 1 0 3M£ t9SM^tvT^ y h 

i/yxi 0 4tcfiaw^ix. =« y h i/yxi 0 4 £g| 

^^7—1 05ia?)CDl 0 8lC*tLTSifcfr(*]K:S 



5 

«JHSWtttt9 1 0 6U:±9BP*S:WHI**t 
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CD 1 0 8_kt;i0ft)fc£*V 5lt^^ 0 CD 1 0 8_h~C 

Jfotl^ SS 2 <03teMft=-- * hi 0 2td±9*aj* 
[00 08] CD10 8tDVD10 9tT1i^lU'y 

^2ocojtJ!B(7>teSS@S^«$6^& , 9. Sfcfibfc 

[0 0 10] 23HRttry^T5r7lS»c*5it4rc0 2 

7 8 0 n mCO 2 #SSttS|3— ^ttKttUiKiJ&fcSttffc 2 
«B^»^#U^TU>r*BI»**TN 3t*#0>«# 20 

fb3&SH5>4xfc (WH^Pl 0-1 8 1 06 8-^) o 

[ooii] @sit 2ytmMm^mi^u—fru4(D 

[0012] 0 5 fc* L/c^ft: *F r W J2, s# 

5 0 nm^7 8 0 nmCO^Sr^jX-P^Si-a*®* 
^^ttLfcfc<P*T?$>9. Mft7 8 0nm(DI/-f 
^SP2 4 0 %Sttft6 5 0 nm<DW- if*?* 2 30 

4 i fcas«*<bJhrcv^o 

[0 0 1 3] !f*^SB2 4 0. 2 4 1CI4, PI— 

<Dj}})t7Jx- t|Ga A sfij£2 1 0_LJC, nl (n 
-) GaAs^^77i21h 221. n-In 0 .5 

(Gao.aAlo.?) 0.5PH ^77 Ki2 1 2, 2 2 

2, I n 0 . 5 (Ga a5 A 1 0 . 5) o.sP3tM KH2 1 

3. 2 2 3. ^fifi^P^F (multi-quantum well : MQ 
W) 8H4JS2 1 4. 2 2 4, I n a 5 (G a 0 . 5A 

I0.5) Kg 2 1 5, 2 2 5, p-Ino.5 

(Ga 0 . 3 Al 0 .7) o. 5 P^2^7^KI2 1 6, 2 2 40 

6, p- I no.sGao.sP^-yf^ h5'7 p f2 1 

7. 2 2 7, p - I n 0 . 5 (Ga 0 . 3 A 1 0.7) o.sP^3 
^9'J/KJi2 1 8, 2 2 8, p~In 0 .5Ga 0 .5P^t 
5/^2 1 9, 2 2 9, n - G a A s aSKRUtJl 2 3 
1, p-Ga Asffi4?)iA^Jg2 3 2^WWcflSji$nTV> 

•So 

[0 0 14] 3gfijfcft7 8 0 nm(Dl/-fifa5 2 4 0 
tcjoV ^fi, f£rt£jf 2 14(1 Gao.9Alo.1As #F 
IiGao.65Alo.35As Rggjf t WMQWljg^W 
U 31Mifcg6 5 0 nm(01/-f*f»2 4 1 i^l^T 50 
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fi. ffittg 2 2 4 tt, I no.5Gao.5A s#FJi£ I n 
0.5 (Gao.sAlo.s) 0. 5 P t (DMQ WflSiftS:* 

[0015] 051^ Ltc^mfaU—fT l~T (Dflligl- 
218, 2 2 8tGaAs WMEJtM 2 3 1 tOifi*^ 

4 0, 2 4 1 t fc^jSSr^^ — 
ZtlX^Zo Ga A s WSEiaihJl 2 3 111, WtL&^tl 

Tl^S. pf*^gR2 4 0, 24 1(^i«2 3 6iao 
T^lcM^tl, mm 2 3 3, 2 3 4S^LT*n 

^MS^iKiH-^ r. t a *-e# ^ Q 2 3 

5Ji*S2 1 0cO»®^ii^^r^ri:^T^^o 
55S»S 7 8 0 n m<D Ffff^gB 2 4 0 ttCDidfitffl 
3Si8i&S:6 5 0 n mCO if KS^-ffi 2 4 1 teDV 
D^ffiffl^tb^o 

[0016] H 6 tt, 2#^f£¥^f*:i/~ ifr W & 

iit2M)tit^7 hSrffl^fc«*^23t«*^ 
^S«cd«j«S:«S4«i^ L/ctfte;30 (0 6 
(a) ) XO^^2 3t8i0yi*«^5' N<^!*S:«5SW 

t^Lfctftp^ia (0 6 (b) ) -e&So 

[0017] 06 (a) id^Lfc«*C0 2 3taRJttf^^ 
7y/SIft f«fi6 5 0nmM7 8 0nm^3t 
*WWUftHli"S2 3tW3t^[«^ h 1 1 Oi, 23t 

3fe^ii:T^m^t-r^^y ^-h^yXl 0 4i, ^ 

*>±rrs9— 1 o 5fc, 3t<o«eiaei:r5BP»:S:»i8E 

i-^fcBilM^ 9l06t, ^y/» h U^X 10 4 
^<fc!9 Wf^t ^ttfc'T'tsKSe 5 0 nmW7 8 0 n 
mCOJt^Jtx^^^itc^S^S^fe^^Xl 07 t 

[0 0 18] ftgm^-~y Ml 0**P>55»UftiS5>m 
St^ilfc^iiSfie 5 0 nmXI4 7 8 0 nmWJtll, 
y^-h UVX 10 4 £igi®-f>5 r. £ id J: "9 ^PfT^ttC* 
^t^n^o -t LT, 35ft,±»f 1 0 5^<t9DVD 

1 0 9XI4CD1 0 8^b"CSii^ri^(-S«^^ ft 

S^tuT^u-^Xi 0 7icAWU JtfeuyXi 0 7 
tcj; «9DVD 1 0 1 0 8±^*3t*tt. 

^tb^o DVD 1 0 9TOCD 1 0 8 Ji-CKWStbfcS 
Wftfi* DVD 1 0 9MCD 1 0 8_h(7)|e®t 0 -/ hCO 

l^totl^ 3Kittl«sr M 1 OMcfc^fcH^n 
^>o f'L^7 8 0 nmCDytteCD 1 0 8{dftffl^^ 
6 5 0 nm^ilDVD 1 0 9^ffiffl$n<5 Q 
[0 0 19] 06 (b) ^Lfc 2ytMftMft^-=-*y h 
HOIt 2^^f^-^i*S*S±^^^^23t 

jf'r w liit. *»*w-fri/ 
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^^^e>os«*S:ia*f**43t^ai i2t, fit 

1&tti • Ytf^i ?t~- K (photodiode : P 

D) 1 1 3i&fiix.Tl^5o 
[00 20] ¥mt£U— FT Will »i^*i>«fi6 5 

0 8 0nm^2»l — ifft££tiatt"3 0 

***wf7w 1 1 i^e>^ajW3tfi. 

1 2S:«€:CO*4aifli-S^ DVDXttCD3&><b<OK£t 
3ttt, WPD1 1 3<7^g^®^£-£*btu ^Hiffl 
PD1 1 «9^ai£*V5o 3t^S3 3tLTI±, 10 

®3 3BP*>*n^5A*^fi s 06 (b) ^Lfc£ 5 

fcyfcgH*^--* hi i o ftWicKttTt>J;<. X 

tt, 3fc*Sf«^ h 1 1 OtWSiJ^KItrt> <tv\ #R 
tf, = JM — M-yXl 0 4fc4Ulf^7- 1 05t 
^ffl, &^J:tf^7— 1 0 5£JR9 1 0 6£coHL X 

tt, irho6 o 7 t<om^nnxh 

[00 2 1] [26 (b) JC^Lfc<t 

&%Mm^y h l l 0 iHWfcRttfc»e\ 20 

^Sr^tbfflPDl 1 3<Dffi«fc|H«fi*i^ ^y^— h 
^Xl 0 4<Dftm\Z& yMft&'&Zo wCD<t5^n 

fcfta^asJB P D l l 3 _bcogFf^te«t-H]*rr S <fc 5 *c 

[0 0 2 2] MPD1 1 3fi, ffi3ft<afg«^##J £ 
fi, 7 8 0 nmU-f )tt6 5 0 nm^f IWJ— 

^tBfflPD 1 1 3\ZX ^g^t-r^o 

[0 0 2 3] 0 6^Lfc^*{C*5V^T^ ^mfcU 
-f7W 1 1 ^3t^PHfi5 miii7!7 

mzmwiLx&*)^ i*<D&m<D%Mk&f£~t^k&x 

#£Lyh3te*fc&s. 06{C7^L/c3t^(-*5V>Tfil^:cr) 
>tttl-*iifb*nafc«). 3t^*<Z>«^35^(Bic:flf^b 40 

[00 24] ±3*<d «£ 5 i-> 2 3tSaas^#w— f**T 

[0 0 2 5] 

[56W^«8fcLi5i:i-5RH] L^L*^ib. DVD 
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x^f^Fm r7^-^xm ^j/^WtRWh 
0. 5 A. Uttjfcg) fcifcX-SriflSfc^ ilfffcofeg 

[0 0 2 6] 0 711. DVD (0 7 (a) ) RU^CD 

(07 (b) ) ±\z&rt%mxvm*mjm\z.mL.tm 

[0 0 2 7] 07 (a) \£7F~r£?\^ iRM^g^fi 1 
fcllfcDVDtlS^TIt t — ifKtDM&L&T-'j 
fSl 14±[cM^tlTV^^ 07 (b) IZTfrTX 

[0 0 2 8] 08f± % 3tea>jfcfia s 6 3 5 nm, 7*4*17 

[oo2 9]08i:^77^ y-'j^tmrnM 

^ 0 . 6 mm(DD VD JCoV ^-CfiiifcffiJ&Mtf 5 0{:*ot 
V^Sfl^ ^ 4*VWfcM-1£\. 2mm(7)CD[Co^T(i 

[0 0 3 0] 5^^^ffl^fi> :7 a— 

[003 1] r ^>ilEffiiR*(0«jE*ai LT, « 

[00321 09(1 CDffl&S«ott3g?l COHEIR 

SS«jE#£* £rfi| itfc 2 3tSBQM»3t tr -/ * r ^ ^gc^« 

[0 0 3 3] 0 9i^Lfc2ftWOtt°;y^T 
f±. ^^*S6 5 0 nmS(57 8 0 n m<Dyt&m$ftZ> 
2 3tWm**#U-lPl 17t, 2 3t«3fe»^ft:u 
-if 1 1 7d^c^ai«3t^&S^jtt*lB]lFf*it:4lH]«f 

St**5^w?7-i03i, 2Jt8lueS:*SI#i^- 
if 1 1 7^^(7>aW>t^fc^^ia)tS:*)t^ J frT5m3t 

Jri"^=2y hi/^xi 04 3|i^-M/yXi 

0 4 lc<fc ^ ^f?^;^ £tltz.tp'i?1&-&7 8 0 nm(D3t^rC 
D 1 0 8±iC N <f*3£ft6 5 0 nm(03t$:DVD 10 9 

1 8 i:, CD108S 
tfDVD 1 0 9^Jb(7)Stt5tT-fc^4 J 'il^^6 5 0 nm 
M7 8 0 nm<OjtS:*ftU-*"««*tta • ^-^Hiffl 

pd 1 1 3 i}6^«^$ttTv^o ^mmou^xi 1 

8 H **gBlcA4tLfc3tS:CD 1 0 8±C 
AMLfc^^DVD 1 0 9±^*^^^^#^^^ 
^^nT^5«9 N WfeUVXl 1 8— <D?JttyttX * 
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-L*fi6 5 0nmM7 8 0 nm(0)tOV^t?ff3t 
"Cfcio Hfficoflflllfrfb(Ofc«>0*S:«B&bfc3d^ 

— huv-Xi o 4co^3t<o*rSt4ft**t%^Xi i 

[0 0 3 4] LD1 1 7*>e>Htft**t*:^C,«*6 5 0 

^-hi/^Xi 0 4Sr^iai"Swt(cJ:^Wf^A3t 10 
3*t5o ^LT, S£*>Jttf l:i:9DVDl 0 91: 

at-r^o ^mnm^xi 1 8*cA#f Lfc*^as*6 5 

OnmOJfcCD?*^ ^atSll/^Xl 18(^)IIMCA 
ftLfcJfe&SDVD 1 0 9 ±JC*3t**U SM£*b3 Q «p 
ac*t*»UVXl 1 8JcAWLfctfi'ijsRS6 5 0nm« 
<D5^, DVD 1 0 9±tC||}fc£*L5ftk^^Tfc3 

a*, dvdi o 9±^ieg^--^cot ,> ^^r ^xtctt+ 

^T'fc^o DVD 1 0 9±Tg«^^SIt)tlt DV 
D10 9±tf>|E»tf;y h CD^fM^oV >TCO^— ^ ^ A/ 20 

[0 0 3 5] — LD 1 1 7*>5>ai*tS*tfc^MS[ft 
78 0 nm<753tfis '^-7S9~1 0 3 fc: J; 
Tny^-hi/yXl O4«:Sia-rsrtfc < t0¥fi : 3t 
J-*3t*ttSc ^rbr, 4Utf^7-W!)CD10 
8^LTSiI^fa^S#t£*U »»«uyXi 1 8 
(cAltt^o »S>Wl^Xl 1 8}cAWLt^«fi 
7 8 0 n m^^tco 5 ^> ^2tfe L-^X 118 c^fkgB 
CAML/ctt^CD 1 0 8±td*3t*tb. S£f£tL<5 0 30 

1 8l£A£tLfc^ftS7 8 0 nmtf) 
CD 1 0 8±^*3t^tta)t^^T-$>^ 
3\ C D 1 0 8 JkOsE^t"— * <E> \?y?T y XlCii+# 
-CfeSo CD 1 0 8 ±.X&M £ frttBttfttt. y CD 1 0 

l 3Sr®iflbT«iaifflPD«cJ:?)«ltU$jxSo 
[00 3 6] £X±<D£ 5 tc x |g l coj&ffiiR^MlE^IS:^ 

«uyXi i8S:ftfflt5ri:lcJ:9 % DVD10 9X 40 
TOD 1 0 8cOv^nCoV^t^®iRM^ra/J^S^ffll 

[00371 01 0ft CDffljKfild*5ltS|g2<OiKS 

[00 38] gS 2 eo«[ffiiR^^fcE#©tt, iSSilKi^K 
9 1 0 6 N ^l/>Xl 0 7*^ ftfs/^T y-f&m& 

^timm*mi$t<Dh<D&m^z>tK >#j^xi o 7 

^cOA#*^t$r, f^CriSft 7 8 0 n m(Z>ft(7>:©^c0^f£ 

jtt-rst<o-e&«o ip*>. DVD{cov>rf±te«ftii 

{W^TfctbTV^S^-e, 010 (a) tC*"f <fc * 50 
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i«S6 5 0 nmC03ttt¥fif3ti: U^l/yXi o 7 

9, DVDI 0 9±lc*)t^ 

[003 9] *^*7 8 Onm^Jtli ¥frtt 

fc U^U-yXl 0 7 ^Att^it/c^Tfi. 010 

(b) cd i o s^^^^m^m^^ 

tBi l 4 Jre— «fcH3t*ix4v\ -trt\ tf*Mfift 

7 8 0nmCO3tft 010 (c) ^ti;5C $5*0t 

t Lt)#i u>x 107 icA&t^it^ i£B 

[0 04 0] L^L&^<b N Jbie^ 1 CO^SIR^MIE^ 

[004 1] ±I5» 2 ^SiDtUffilE^Ico^ 

s>aa^ 2^»^— ^^s«ji^^^^2)tas 

[004 2] 4^MttJilEPOT*tdK*Tft*tb*:*>^) 
T% ^(OBWtt. 23t2S^l9:3fet 0 ^^T^>^aS^3t 

D VD<D^& ?>f CD ^OV >T t-r— ^ S£B*<E>»ffiIfc 
[0 04 3] 

nkjg.*m 2 o^«cs t -r * m 2 rojBtuexx^A t srie 
^a»-fifia bra^sstffiiixs^-rs* 1 2 <d 

»t«B 2 (Dfc&vytz m»ttz> 2 3tasafeK*»» 9 
2m?Mn^fcis-Vfrb<DMftiK&Myt&itx 

*Jttr*3t«tS[^®i:SHai*.fcfccoi:-r4. 
[0 04 4] ^MK#43tt^y^T2x>^S«0^»:(D 

*i»i^2o«fi^3t*ajitt-a2 3taitafes* 



J 
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(ozzmmzm i <o&imb-rzm i ^m^s^i 
kt-'j * y ib>b (D&ttx. tu-r £ m aj^ua t srtt tz. 

[004 5] ^fPJid^Sft tTy * 7 

a*0>*J*»±. £ 1 2ll«B 2 wttS^ft&Hiltra 2 * 

tW)t £ Aft £ *T Wfft t -T 3 Aft3M£ i , 

lei 19 spfTftt £*xfc& 1 <Dm&v>ft&m 1 ro^i' * 

t 2 <D$L&<nyt*:W, 2 <D*lt7- 4 x ? ±tc*3t $ 

t^^I/yXt, ^lS.U ! ®2cO)t7-V^^^t>^S 

[0046] &±<D*$m\zmz>yt\? y 9 t yfmm.(o 
mm^i.r>. 2%wmwtJtt°yyTy-T3im.\z.%>^x, 

[0 0 4 7] *&WK&Z>±¥y7T y-7°mW.<D&<0 m 
[0 0 4 8] #389l»^5tt^-f **JPl(i3£BK 

.fcfttf, ±e**Wfcfii*3ttry^7y7 p «Bi, ttx 

[0 0 4 9] 

i^mcomm^mm] wt\ *$m\z.&z>%t'yy-Ty 40 

[oo5o] Hiu, ^wM(r>m 1 <Dmm<rmm\^? ) 
yt^yyT yymmcom^m^m^m i^tc^mmxh 

[00 5 1] 13 1 |£*Lfc#»5!0>|B 1 CD^JgcT^fgfC 
«S3ttT2X^Ty^3fi«tt, ^«S6 5 0 nmW7 
8 0 nm(D3fc£W*ti-3 2 3fc«3feR*3tft: t — If 1 1 1 
t. 2 3tJR3feR^j*u-1f 1 1 ia*e><offi*t3t£:*:a> 
*£jgi©£-fr, DVD 1 0 9MCD 1 0 8a>e><E>E#f 50 
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3tSrKjW**S^yXi.i0 3i:, 2 JtaSHttl^i* ^ 

1 0 4<Dmm^(D^ibytm&m^U(D^m^^:x 
^Hk^ttT^nn^^s 0 1 ^u^-hw^xio 

4^<t ^Wf)ti:^^fc^^5:6 5 0 nmOfttrDV 
D10 9±i:i)t^ ny^-huyXl0 4Rmy] 
U>X3 0 1 icj; «9^tfc3tir £*Ut*ifri£S7 8 0 nm 
^»CD 1 0 8±fui)t^t^^l/yXl 0 7t % 
DVD 1 0 1 0 8^5>(OS*t3t-C&4^y X 

115t, DVD 1 0 9MCD 1 0 Sfrh<r>RMytX+ 

^v—tiuam?* vy^^r— ki 1 3i:^e>«**ixr 

frf^9— 38^ ^y^-M/yXl0 4t3«J^XlO 

0 4(DmMyt<D^tM^o^^^i 0 7 coisia^t^fp] 

if 1 1 in, ±Sfi*>J:5fc* 2 ft^|i]-^#»K_b 

ifT 2 0(0 If 

5S3t^MPHli5 00 M mtJlTr-fc>So tot, 2*c^)t 
WttJSffSIS 9 , 1 ^(D&m^sHM 3 0 2 £ 

7k*(- «t 9 > 2 oco if jRS3t^raPBHi 5 ju mJb^ 5 0 
0MmSatft5 o *fc, ^yXA10 3li, LD11 

1 £tM]i/>X3 0 lxd^y^-huyxi 04 t^ra 
t-sai^bT^ctv^L, 3y^-huyxi0 4t*fiu 
>-Xi 0 7 tcoF^{cgBta:LT{> ±v\ fflU &%r<nm 

Xatg^s^STfc^o 
[0 0 5 2] LDlllHatSlt^m#fi6 5 0 
nm(Dift\^ ^iLW^/y XAl 0 3 SrSifi U M 
U^X3 0 1 ^SfflUfcJtttiS^^tO^i* 

m^bth^>o LD1 1 i^fetottlJW3t<o5*?Bfl^>X 

3 0 1 &&j&LT$£Wc£ltbthtcytte^ V J—h 

1 0 4SrSiflLTt>*^5Stk5t-e*>4^ [U]^X3 0 

1 ^fflSriiiiB Lfc3tfi= y > — h U^X 10 4 

^7Ha^)DVDl 0 9tC*fLTSiS^|S]^SW^ 
tV> «*lx^Xl 0 7(CA*H-^o M1/VX10 7C 
AttLfc^^S6 5 0 nm(^3tco5*>, ¥tT5tir LT 

itftu^xi 0 7(^jai»SFS(cAi+Lfc3t^ 010 

(a) M^LfcJ;?^ DVD 1 0 9_h^3t£*Lg>t 

^tt^o «tfc3ti: Lt^uyXi o 7^im& 
W^ASBlcTJtU*:*^ mu^XS 0 l tcJ: «9^T^ 
SJSiR^cJ; 9 DVD 1 0 9±{c^A^^to*v>fc«>. 

VDfflluft DVDCO0. 6mm^7V^^SSHW 
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^3»fflt-A*tbfc3tS:+»lJl*Jffl-f^rf. DVD 1 0 9 

±tDie®x— ^cDtf^^ry^{c:^+^-e$>-5o dvd 

1 0 9_bTS9t^*bfcSW3fett. DVD 1 0 9_L<7}fE^ 

»KSri»fcfc^oTJK9, :/y XA l 0 3 (c<t * 

JftSftfcflL ifflfflPDi l 3K<fc9*iai£;ftSo 
[0 0 5 3] LD1 1 l36^feHJ4t**tfc^Mft* 

780nm«it JSftLWS^yXAl 0 3S^i 
L, EluyX3 0 1 SrSiaLfc^ttifi^^SfBco^ttt^ 

fet-««*ii:e>^6o LDl 1 ld^(OtH*t3t^5*?ia 
1/^X3 0 1 Sr®iaLT**^*e>tt*:3ttt3 y^-h 

X3 0 1 coj^fflSrffliaLfcitfi^ i|^-M/yXl 0 4 

£*U »*I^Xl 0 7 IcAltt^o jWl^Xl 0 7 
^AWLfc^jffiS7 8 0 nmCDftcD5*N SSSWfci: L 

(c) l^Lfccfc?^ CD10 8±lcI)t^S^^ 
tlSo fiP*>. ^«ft7 8 0 nmOft£§§ffc)t<>: LT» 
ftl^Xl 0 7icAM£^Sr<HcJ: 9. CD 1 0 8 tf> 

1. 2mm^V*^®KJ¥i-<fc 9 £-f<5i£Ei|X^ffl 
mZtiZZkl^tZZo — TOilT^i/^Xi 

0 7 0jB»iBfcAitU*:3ttt, 010 (b) ^Lfc<fc 

CD 1 0 8(7)1. 2mmCO^-V^^S^i?^ct 9 

£i* -5&E4XH(-<fc 9 CD l 0 S ±\zMjSA^t>^± 

L, CDtt, DVDfcit^LTfs-^Mb^fF^ 

ffl^j£< N CDffli^ffl^^^Xl0 7 

(omum^Mcko. 45T+$>z><Dx\ ?mytkvxi$m 

^Xl 0 7c^^^(cA*fLfc3t^±fc LTfiJffli-jft, 

tf . C D 1 0 8 JbtDfESx— * V>Vy9Ty 

-CS>5o CD 1 0 8±-CS*t$tbfcSW3ttt, CD 1 0 

9, tattJtcoSKSr^yhifoTM^^ ^XAi0 3 

S*ttS^3t$tbfc«, ^tiifflPDl 1 3fc±9tll±! 

[0 0 5 4J ft, ft^V*^^^3t£^afflPD 

1 1 3l^;^£it£/ctf>fC % ^iiXA 10 3Wfti?9 

ld 1 1 1 tm]u^X3 o y ^ — h^x 

104t(OSC, 06 (b) Lfc* u ^ l>mtt 
E»LTfiyflLTfcJ;i/\, MPDl 1 3 

tt. 0 6 (b) id^Lfc£5{-> LD 1 1 l%tfg\z.gm 

[0055] 02d jfc&mom 2 <o-$m<om&\zm.& 
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[0056] 0 2 {Ctt: Lfo*3gW<Z)fS 2 <D$m<W&mz 
««3t^* 7 W«S6 5 0nmM7 

8 0 nmtOft^aiStf £ 2 3tJSa6tB:¥»fl^ — if 111 
2*SSH»i|6»flew--i> s 1 1 l^e>coai»3t^^> 

**JSil^-tir. DVD 1 0 9St/CD 1 0 %frh<D%M 

»sM^yyxAio3i, 2%aoas¥«#^ 

io *^t^^y^-~M/yXio4i: x ^y^-hi/yx 

Xl 0 4cDgi^ft(D— ^^0^^^T^mft<t-r^RS 
^lUSflS-^ 3 0 3 t , njj hl/yXl 0 4(C<fc<9 I F 
fTjfttS^fc^'MftJte 5 0nm^DVDl 0 9_b 

\z.Wt&^ ^ y ^ - h i^yx i o 4XOT»RiiWitt 

T-3 0 3fcJ:0JBti*fc*Hfc*'Mft*7 8 0 nmCDft 
?rCD 1 0 8±(^i)t^^^l/yXl 0 7 DV 
D 1 0 9StKCD 1 0 8frb(D&MytT'&>Z)-7l) XA 1 
0 3^^^SMft(0^iR|gSrpS~r^Hff ^Xl 1 
20 5 DVD 1 0 1 0 8 frh<&Ix&iyt"C&?) 

^yxAi o 3^e><7>sW3tsr«tti-rsffi*i*a - 
H^mffl^* h*v*--Ki i 3t^e>«^**rrv> 

Xl o 4 t^i^yXi 0 7 t^raicBBKStiTv^o 
IP^> — M/^Xi 0 4cogifl3t<^^[P]i:S*f%i^ 

y/i o 7 ^^iaftco^rpi t sv^siSoiiBfi*fc:fc 

So 23taiatta: 2 w#v^-9 , i 1 in. ±2^^5^ 
30 2 mfc&m-^tb&miizMj&zthittmfr i — ift 

W X*h r> % 2 oco tf^ft^raiBn 5 0 0 ^ rnJLUT 
££oT. 2^(7)3tttnt^S^bT*5 t 9, 1* 

ili5MmM5 0 0/imSStWc *fc. ^yXA 
10 3H LDlllt=>y^-hi/yXl04i(7)PI 
K:Bfit9:LTk J:V>L. = y h 1/yXl 0 4 £*MfcU 
vXi o 7 i:(OBIlcEKL-C*>«tv\ 

[0057] *wA<nm2<DmM<DMm\mzytt*y? 
40 r^iit ^l^mffi^istttR-r now 

X3 0 1K>ftto9l^ P3^4^lHl^rt&^3 0 3Sr=3 y — 

^Siotv^o RS^m«f*&^3 o 3<nmmi&vt 
mdbtftxnyi — xir («^) mmt-r 

So =« y * — h ^>-X 10 4 <DtfejjCD^\$dh UlsXVVD 

[0058] LD11 l^feajJtSftfcW^ge 5 0 
nmCOftfi, HtfcL&^b^y XA1 0 3 ^rSil H 
»RlsWf«HP3 0 3&t^^ y ^~ h i/^Xi o 4 ^rSi§ 

so t^o ld 1 1 i^e>^taw3t^>5^ ^yy-M/> 
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Xl 0 4 <ORK*flUJfflS^ 3 0 3tmj&£tlX^Z>M& 

0 4ia9¥lTM3t^Wo —35, LD111H 
(0\m%<D 5 *>n«ttlil*f»^ 3 0 3 SriS© LfcJtll, 
(iWfftf3 0 3 tc±9lEl*f$*e>*u •W*a>lfl« (19c 
3t 2»tfft. . . . ) i rixfcBB*ftfc**lifiW5te» 

#li> =» y * — h u^X i o 4 gifl»* laffWttfctt 
3 G ^:UT. LDl l 1 *»e><7>tWt3ttt, i£^>±tf ^ 5 
Hci 9 DVD 1 o 9^»bTiiia*rr6»csW*tt, » 

>Xl o 7 (OWWfR&tW^ttK: A#f Lfcftds, 010 
(a) ^Lfcctp^, DVD 1 0 9_hfc:*3t£frK*t 
£n<5 Q — 5S«3ti: LTfcpfel^Xl 0 7<Oft«Ua 
ffl<OR»Rffi$M-Al*Lfctt«:. HWrtt^-3 0 3^«t 9 20 
S^fflK^i-cfc 9 DVD 1 0 9 JitejtfcKA^feftl^ 

L, DVDfflCfi DVDfDO. 6mmW7^^ffi 

J*K*f LTiS®iR^s+^(c:/jx^ < ft* <fc 5 ftW □» 
0. 6 <0«ftl/yX8*ffl U WJti USftl/yX 

1 o 7 <DmmuRw^nK^\^tz.^+^\zmm^ 

*Ui, DVDl 0 9±COf5^7 f — ^COt^jy^T^^ti 
+#-Cfc£ 0 DVD10 9±TSW^tl/cM)fefl D 
VD 1 0 9±<DtE»tf s/ KcDWffi^V^T^— ^§r^ 

1 0 3{c<fc RHi/yXi l 5lc«t9*^iR 

-So 

[0 0 5 91 LDl ll^ffi^nfe^S 

780nmW)t[t MLWP,yy XA1 0 3«rSii 
U R^RESt**^ 0 3RU^ y * — hl/^Xl 0 4 
£3giai-£o LDl 1 lA>fcOffl4*3fc0>5*>, ^y^~ 
hl^Xl 0 4 tORR^E^T!*?- 3 0 3^/££ft/TV> 

0 4JCct9WT3t(c:*)t*ttSa BP*>, RSltteWrttrF- 40 
3 0 3 (DmmR W*SSS:Sifl L/cfttt. n y ^ — 
>-Xl 0 4K<fc9Wf5tK*ft£ft3o — LDl 1 
1 36>?><oa*t3t^ 5 *>R«iWHj*ft^f. 3 0 3 £rigi§ Lfc 
3tfi. EWfftH 1 3 0 3 \z £ 9 [pffif £iir *btb, 

(12fc3t, 2#Oft, . . . ) tw^ffl^tbfc3tttific^ 
t»*SB<OBI» (02k3t) i: 36^6* -SEW* So 

tt, =«yy— hi^yxi 0 4iss^ fSfSWfjtic^s 

4®iaat*»3ti:*5o tLT, LDl 1 l^ib^tB 50 
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Wftte. &^_Ltf — W0CD1 0 8te»bT»e 

atuyxi o 7idA*hr3c at^u 

>"Xl 0 7^AWbfc^»il^g7 8 0nm«W5^ 

iCAWLfcft^ 010 (c) Ufc«fc 5f-, CDl 

0 8±iC*)t$ixS#t*tb-5o IP*>> f'Mfcg^ 8 0 n 

iridic CDl 08(7)1. 2 mrnCDT 5 ^ *^£*£J?lc: 

ff^tt LTS^u^Xl 0 7 coJgjggfcS. W*Wfc7J* 
Lfcttfct. 010 (b) ^L/c£5^ CD10 8<D 
1. 2 mmCDT-V * ^ ^^Jf^d £ 9 3?&®D^- <t 

fp CD l 0 8 ±lcM&»&t>tK^1tib* >^*Wtc^t ^ 

»kft*o. 4 5-cfcaeo-e. «tk3tiLT*t*u^X 

1 0 7(Ojt*^ffl(OR«sRW»|c:AltLfc3tSr*i: tt 
fflfl!**Ui, CD 1 0 8_bCD|ES^— $<F>\?y?7y? 
i^te+#-C£>3o CD l 0 8±"T?RW*tifcKI*3tfi, 
CDl 0 8±<Dnmtt°y h<DGM\z^\,^x<D J r--*$r$ 

io3iao5W^ nfsuyxi i 5{c£ 
m&w&£tii±&* ^tHfflPDi nta^ai^ti 

[0060] ^wn(Dm2<D^m<ow^m\z.^%\fy^ 

I(0ftfo9fc % HWRIsWafr^ 3 o 3^^y ^-hi/y 

RSttm^ft&^s o 3(7)&eiis^ 5;; FgTfcSo 

[00 6 1] fSS, *K7>SBfi<^JB*li:ra«^ Jtr-V^ 
^^feC0SM5t^ttlfflPDl 1 3l:AW**«fcft 

yyXA10 30?ftb9^ 09(C^Lfc^^— 7^ 
7-S:«fflLTfc<tV\ LDll lt^y^-h 

u^xi o 4 toratd, me (b) (^L/c^t2>/^A 

1 1 3tt, 06 (b) \Z7r;l,it£oK s LDl 1 1 

[0 0 6 2] 0 3ft **W^3<7>HJ£cD^(C«-5 
3ft try ^ T s> ^16Hcofl!^S:«SS<j^S Lfctft^|gt?fc 
So ft^Wt-^ 0 3 (a) ft *5SW^3<D^Jfi(7> 

»«K:«a3fttry^T ^>^S^«fig^S:^Wtc* 

L^m^0T'feJ9, 0 3 (b) StJ^ (c) te, 

^ 3 <Dmm<7mmiz.&z>yt*?iy ? r ^ ^a^^v >t« 

fcSL7t¥®0TfeS o 

[0 06 3] 03 \C7jk l^fc^WMCom 3 <DmM<Dl&mK 
&Zyt¥y?7yZfmW&s fi*S6 5 0nmRt;7 
8 0 nmOJtSrttlttf S 2 3taB3fe»^SM*: If 111 
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X^=f%:k1rZ)*utf7j>>m z Fl 1 2 b. ^nz^i** 
^1 1 2\Z.£.K>¥ftytb £Xvtz.q>>iM.gze 5 0nm<O}t 
&DVD1 0 9-b(c^$it. *D^7^fll2l: 
<fc«9^m^;i:^nfc^^7 8 0 nmCO^SrCD 1 0 
8±{^i)t^»fe^Xl 0 DVD109& 
(/CD 1 0 8frb(DJ&MytT~&>%-7l) XA 1 0 3/^£>co 

mMyt(D^Mm^mmi-^m^^i 1st, dv 

D 1 O 9&(/CD 1 O 8fah<D%.%tytXfrZ>y>}) 1 

* yp-i*— ki i 3ia>e>fs/££*vcv^ 0 

2 t*f*f^Xl 0 7£cof^cK^£;}VCV^o hp*,, 
■HtK^fru— if mil _hi$<o <fc 5 2 ftjgws 

ra-*aw*:»R±fc^ * ft w -efc 

m»l5 0 0/imSfit&5 o :/y XA 1 0 3 

ft, LDl 1 1 i*D^7A*f 1 1 2iC0^i-SS^U 

t^<£v>l, /^a^^A^T-i i 2i5#juyXi 0 7 

[00 64] *3ge^cO|g 3 (O^co^ffifc^attfc** 

X3 o i£X5=j y h uyxi o 4<of^b f 9i-, nau 

>-X3 0 lR^y^-hwyXl 0 4 t^co^fg^: 
fls^*ftfc*n^9^3lH-l 1 2£gatS:L/c 
M^oTV^o 1 2 cO*Pt/&cO—#!] 

<blti3 (b) (C7f:i-<fc5^> *d^7^112 
<0^£:g{$jl)|gfg*&3 0 4 il. f«fi6 5 0 nmCOW— 

!BSWS«J2 0mm, B8n»#0. 1 g£<7>i& U^Xflltg 

112 co^gfl 3 0 5 «u ^'C^&ft 7 8 0 n m<0 U — -+F 
^(Dl^^tJc^^tbtb. *tfel/yXl 0 7t^3t* 
*l5Cifc:J;9s 7^ *^2stKJ5 1. 2mm(7)CD 1 0 

8 ±\cmcfZ> ± 5 fc, ££«*£***rafflffiJ£ 3 0 

4C02 Ommi ^#V>fiUyX«|g^f^^D^7 
[0 0 6 5] *n^7^i l 2£l#tcO;tf^;*XI± 

930 5eoffi«eaBi»fesaA^»^Lfca, ttttami 
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m*i i 2<Dmmmft&. mthvtxn^i — x#t 

[0 0 6 6] 4fc. *n ^7**7-1 1211 7j>a^ 

A $:Hg^S®{« Lfc t cot J; v \, rco^fi, 

£&<D—#<Dffi(D±mz±W.^$k$$fflWW®i3 0 4 CO* 
□ ^7A/^-y«U ^COfd^tO^ai^ffeft 

^L/ctOit^) 0 0 3 (c) Ji. JLfE^gWlffl 
10 ®igc3 0 4C0*n^A^ — >££®lC&^L7t*n 

[0 0 6 7] LDl 1 lfl><bUW£ftfc**L^fi6 5 0 
nmtf>3fctt N *«L*^?>^y XAl 0 3 SrSifi U * 
bl^ D ^7^f 1 1 2^iSil-f5o LDl 1 l£>ib 
©Hi»3tW5*>, ^n^-MTf 1 1 2 co^gj^fflfg 
«3 0 4SrgiBLfc3tef±. ^co cp^p^H^3 0 4 CO 

^n^7^ld±9¥fT3tlc:*)t*tb5o — LD11 
l^^coai#t3t(0 5*?^a^A^l 1 2 CO ^5*^3 

20 0 5 Lfc3tttj£^^*ffl5cO)tl^ 3 0 5 CO 

2#tfL . . . ) fcrtUcH*tufc3tttifi»^*»(OW 

§15 (ojsfcjt) fc^&ftsis^tftao m»f5tco5^# 

^coPJ^co^r^fi^f^W^tt-^^o ^tt, LDl 
1 l3&^(Offl*t)ttt, 4*)±ff^7Hu<t9DVD10 
9^LTSli^|pl^S*t$n, jffi^Xl 0 7(CA 
#t1-£o a*l/yXl 0 7iaWLfcfp«S6 5 0 n 
m(0)tc0 5^> ^m^tirLr^UVXl 0 7(OAIKffi 
30 R UfcJfc&S. 010 (a) ^Lyci 5 

JC, DVD 1 0 9±^*3t$ixSW$^So — ^> 3S« 
ftiLT^M^vXl 0 7coJtttJifflcoR^ffl5^A 
*f Lfcftte. ^ n ASI^F- 112 cotf 3 *^ 3 0 5 CO* 

v ^fc «>, is t A> iffljffl £ tuft v * r 

ifcft^o L^^L, DVDffllCfi, DVDCO0. 6mm 

ct^ftr^P^O. 6(D>«iuyX?:«fflU mtltb^ 
Xtttou^Xi 0 7co^^Rtfcp^(cA*fL)t)t«: 
40 +#td*Jffl-r*xtf x DVD 1 0 9 -hcOfSS^— ^ (O h° 
?7y-7\Z.te+ftXhZ) 0 DVD 1 0 9 ±T-SM£*b/c 
SW3tll> DVD 1 0 gjicoia^tr 0 ^ hco^TSi^ov^ 

^yXAlO 3lc<t?)SI**^ Rf^Xl 1 5 

[0068] — ;6n L D 1 1 1 3&><bttl5tStbfc^^jSS 
7 8 0nm(7))tH ^ft5c Lft# ^^y XA 1 0 3 ^rigil 
L. $^|C/Jxn^9A^l 1 2&m&~fZ>o LD11 
50 l3&^K>aM3t^>5*). *n ^5^*^-1 1 2cO^*gi5 
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mmm^z 304 &mm 3 

D 1 1 lfrb<Dl#Mft<nyh*vy' : 7J*^l 1 2cD^ 
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